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SPECIFICATION 
COOLING DEVICE UTILIZING LIQUID COOLANT 
BACKGROUND OF THE INVENTION 

L Field of the Invention 

[0001] The present invention relates to cooling devices, and more particularly to a 
cooling device which utilizes liquid coolant for rapidly cooling an electronic package such 
as a central processing unit (CPU). 
2. Description of Prior Art 

[0002] During operating of an electronic device such as a computer central processing 
unti (CPU), a large amount of heat is often produced. The heat must be quickly removed 
from the CPU to prevent it from becoming unstable or being damaged. Typically, a 
cooling device is attached to an outer surface of the CPU to absorb heat from the CPU. 
The heat absorbed by the cooling device is then dissipated away from the cooling device by 
various means. 

[0003] A conventional cooling device is disclosed in Taiwan Patent No. 486237. In 
this cooling device, liquid coolant is used to take away heat from the cooling device itself. 
Referring to FIG 3, the cooling device comprises a rectangular tank 22 covered by a cover 
21. Areinforcing rib 23 is formed within the tank 22, the rib 23 spiralling from a central 
portion to a side extremity of the tank 22. The rib 23 thereby defines a channel 24 for 
passage of the coolant through the tank 22. The channel 24 comprises a beginning section 
241 and a terminal section 242. The cover 21 forms an inlet 211 directed to the beginning 
section 241, and an outlet 212 directed to the terminal section 242. Coolant reaches the 
beginning section 241 via the inlet 211, flows along the channel 24, and then exits the 
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cooling device via the outlet 212. Circulation of there coolant continuously removes heat 
from the cooling device. 

[0004] However, contact between the coolant and the cooling device is limited on an 
inner surface of the cooling device and the rib 23. Therefore the heat absorbing capacity of 
the coolant is not fully utilized before it exits the cooling device. Secondly, because the 
channel 24 is spiralled, the coolant flows at different speeds through different sections of Ihe 
channel 24. A speed of the coolant in a middle of the tank 22 is fastest; conversely, a speed 
of the coolant in other parts of the tank 22 may be too slow. While, the middle of the tank 
22 corresponds to a middle of the electronic package, and must be adequately cooled. If 
the speed of the coolant in the middle of the tank 22 is too fast, the coolant is liable to flow 
through the middle of the tank 22 too quickly without being able to efficiently absorb heat 
accumulated thereat. If the coolant in the middle of the tank 22 is decelerated to get 
efficient heat absorbs thereat, the coolant in some parts of the tank 22 is liable to be static, 
thereby building up high temperatures thereat. These shortcomings of the cooling device 
reduce the efficiency of removal of heat from the cooling device, and subsequent transfer of 
heat from the electronic package to the cooling device. 

[0005] An improved cooling device is desired to overcome the above-described 
disadvantages of the prior art. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of the present invention is to provide a cooling device 
which quickly absorbs heat from an electronic package and quickly dissipates the absorbed 
heat. 
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[0007] In order to achieve the object set out above, a cooling device utilizing liquid 
coolant in accordance with a preferred embodiment of the present invention comprises a 
tank and a cover hermetically sealing the tank. The tank includes a base and two pairs of 
sidewalk A plurality of parallel inner walls is formed in the tank, thereby defining a 
channel for passage of the liquid coolant. A plurality of pins is disposed in the channel. 
An inlet and an outlet are disposed at opposite ends of the channel for entry and exiting of 
the liquid coolant into and from the tank. 

[0008] Other objects, advantages and novel features of the present invention will 
become more apparent from the following detailed description when taken in conjunction 
with the accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG 1 is an isometric view of a cooling device in accordance with the preferred 
embodiment of the present invention; 

[0010] FIG 2 is an exploded view of FIG 1; and 

[00 1 1 ] FIG 3 is an exploded, isometric view of a conventional cooling device. 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] Reference will now be made to the drawing figures to describe the present 
invention in detail. 

[0013] Referring to FIG 1, a cooling device in accordance with the preferred 
embodiment of the present invention comprises a tank 10 and a cover 30. The cover 30 is 
hermetically mounted on the tank 10, thereby forming a closed device for heat exchange. 
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The tank 10 forms an inlet 102 and an outlet 104 at opposite sides thereof respectively. 
Liquid coolant can enter the cooling device via the inlet 102 and exit the cooling device via 
the outlet 104. 

[0014] Referring to FIG 2, the tank 10 has a bottom base 11. Four holes 112 are 
defined in four comers of the base 1 1 for positioning of the tank 10 on a supporting substrate. 
The base 1 1 is intimately attachable to an electronic package (not shown). Two pairs of 
sidewalls 122 extend perpendicularly upwardly from the base 11, whereby the tank 10 is 
substantially parallelepiped-shaped. In alternative embodiments of the present invention, 
the tank 1 0 can have other suitable shapes, such as being cylindrical. 

[0015] A plurality of parallel, evenly spaced inner walls 132 is formed in the tank 10. 
The inner walls 132 extend alternately from one sidewall 122 and an opposite sidewall 122. 
A height of the inner walls 132 is equal to a height of the sidewalls 122. A distance 
between a free end of each inner wall 132 and a corresponding opposite sidewall 122 is 
substantially equal to a distance between any two adjacent inner walls 132. A zigzagged 
channel 142 having a substantially uniform width is thereby defined in the tank 10 between 
the inlet 102 and the outlet 104, for flow of the coolant from the inlet 102 to the outlet 104. 
As seen in FIG 2, in the preferred embodiment of the present invention, the inlet 102 and 
the outlet 104 are disposed at opposite of the sidewalls 122 respectively. In alternative 
embodiments of the present invention, the inlet 102 and outlet 104 can be disposed at a pair 
of adjoining sidewalls 122, or at a same sidewall 122. When the inlet 102 and the outlet 
1 04 are oriented at a same sidewall 122, an odd number of inner walls 1 32 is employed. 

[0016] A plurality of pins 15 extends upwardly from the base 1 1 into the channel 142. 
As seen in FIG 2, in the preferred embodiment of the present invention, the pins 15 are 
cylindrical. In alternative embodiments of the present invention, the pins 15 may be 
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prism-shaped or have other suitable shapes. In the preferred embodiment of the present 
invention, a height of the pins 15 is substantially the same as the height of the sidewalls 122. 
In an alternative embodiment of the present invention, the height of the pins 15 isjess than a 
height of the sidewalls 122. 

[0017] In operation of the cooling device, heat is transferred from the electronic 
package (not shown) to the inner walls 132 and pins 15 of the base 1 1, and then conducted 
to the coolant to be carried away from the cooling device via the outlet 104. Because the 
channel 14 has a substantially uniform width throughout the tank 10, the coolant can 
efficiently traverse the channel 14 to provide speedy heat exchange with the inner walls 132 
and pins 15. 

[0018] It is to be understood, however, that even though numerous characteristics and 
advantages of the present invention have been set forth in the foregoing description, together 
with details of the structure and function of the invention, the disclosure is illustrative only, 
and changes may be made in detail, especially in matters of shape, size, and arrangement of 
parts within the principles of the invention to the foil extent indicated by the broad general 
meaning of the terms in which the appended claims are expressed. 
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